As a general note, it would be important to demonstrate what this study adds to the current literature as the topic addressed is very UK-centric (i.e. UKFPO selection) and is unlikely (as it stands) to be of major interest to an international audience, unless this is made more explicit. To this end it would be important in any revisions to clearly state what this study adds to the current research literature. I can see that demonstrating that educational achievements do not add value to the prediction of training outcomes is useful but I'm unsure what this adds to the literature regarding educational performance measures and SJTs? Moreover, the UKFPO selection process is quite unique as all applicants (bar a small few) are awarded a post.
The data is substantial although not without significant limitations as for example there are non-UK medical graduates in the sample.
The paper is generally well written, and the methods and results sections are clear.
The main drawback of this study is that is relies on the ARCP data as the outcome marker. This measure is problematic in this study for various reasons.
First, as the authors note, this measure is relatively unstandardized and there is evidence to suggest that the ARCP process differs in its implementation across regions. Plus, given that only 2-3% are identified as problem trainees here -it is probably a very gross performance measure. All in all, a study using only the ARCP as the outcome measure to evaluate predictive validity of a selection system is on shaky ground.
Second, and more importantly, using the ARCP to evaluate the relative predictive validity of the EPM and SJT is problematic. It is highly likely that the failures at ARCP are more likely to be due to poor medical knowledge -i.e. actual dangerous practice -and less about poor interpersonal judgement and relationship issues that are targeted by the SJT. In this respect, a key consideration in establishing the predictive validity of any selection measure is the extent to which there is appropriate criterion-matching. That's is why, for example, in the Patterson et al (2013) BJGP study (referenced on page 3, para 2) a bespoke criterion-matched educational supervisor questionnaire was used as an outcome measure (i.e. the dimensions measured in the selection methods are matched appropriately to those in the outcomes measures, to ensure inferences from the results are justified).
As it stands, although there is some evidence of predictive validity for both the EPM and SJT, the current conclusions are not yet warranted, especially regarding the policy implications of doubleweighting the EPM. It would be sensible to say that the weightings might be re-visited but there is clearly insufficient evidence to suggest there should be a double weighting the EPM compared to the SJT. In that respect, the current study is an exploratory evaluation of the UKFPO selection process, and the results are not definitive in establishing (or not) the validity of the selection methods using the ARCP as the outcome measure.
It would be useful for the authors to add a paragraph or two to explain this issue more fully and highlight to the reader the broader practical and theoretical problems associated with conducting predictive validity studies in selection. The so-called 'criterionproblem' is well known and as such, the authors need to be more hesitant in drawing firm conclusions from the data presented in this study. They could also make the plea for better quality outcome measures -without which there are serious limitations in the evidence-base to inform policy. Ideally the study should include additional outcome measures in addition the ARCP. Specifically, also including a more sensitive measure based on personal attributes would more accurately evaluate what the SJT/EPM are differentially measuring.
Specific comments
There are some missing references relevant to the topic studied.
In the introduction (page 3, para 2) the authors state 'Patterson et al, 2009…. does not use outcome measures from training such as MRCP…'. However, the authors omit a relevant reference which addresses this very issue -see Patterson, 2017, The predictive validity of a situational judgement test, a clinical problem-solving test and the core medical training selection methods for performance in specialty training, Clinical medicine, 17(1): [13] [14] [15] [16] [17] Similarly, the authors refer to a technical report by WPG (page 3, para 3). However, this data has been further interrogated in a recent publication -see Cousans et al, 2017 , Evaluating the complementary roles of an SJT and academic assessment for entry into clinical practice, Advances in Health Science Education.
I can see why the authors converted the SJT scores into deciles (placing EPM and SJT on the same scales) but this is (as the authors say) a little crude and I do think this could result in a substantial loss of information.
VERSION 1 -AUTHOR RESPONSE Responses to Reviewer comments:
Reviewer(s)' Comments to Author:
Reviewer: 1 Reviewer Name: Elizabeth Boyle Reviewer 1: My main concern about the paper is the lack of variability in the ARCP outcomes with 97.6% in the pass category. While this is acknowledged in the abstract the authors could discuss the implications of this more fully in the discussion.
Authors' response:
We have added some more comment in the discussion section on the criterion problem. In particular we state that in this case, this low variability in the outcome means that we are only going to predict trainees with the most serious performance issues. This is obviously important in policy terms, especially from a patient care and safety perspective. However, it means that we cannot assume that the predictive model operates similarly across the range of candidate abilities. That is, those scoring in the top deciles on the selection measures may not be meaningfully better than those in the middle deciles. This is, in psychometric terms, because the low variability in the outcome measure means the information on candidates is at the lower end of ability.
Reviewer 1: It would be useful to see a summary of mean scores and standard deviations for all predictor variables in the text alongside correlations between all measures rather than just the highest and the lowest.
The means and SDs for the predictor variables are now included in the text. Additional correlation values are also now included.
Reviewer 1: As the authors acknowledge the EPM scores are different between institutions. Was there an easy way of finding whether institutions made a difference? Authors' Response: Thank for raising this issue. We have now re-analysed the data to control for any clustering by Foundation School. By nesting within both medical and Foundation school we are, in effect, controlling for local differences in EPM calculation. Whilst there is some variation in awarding ARCP outcomes across Foundation schools we have now adjusted for this in the models. Please note that this has not impacted meaningfully on our original main findings or inferences.
Reviewer 1: Axes on the figures should be labelled more clearly.
We think when combined with the title the axis label is clear. Expanding it would result in repetition of the title.
Reviewer 1: Since disability and age turn out to be significant predictors, these should be mentioned in the methods section.
Authors' response: Disability is already described under 'data management' in the methods section. A description of how was calculated has now been added to methods.
Reviewer: 2 Reviewer Name: Prof Fiona Patterson Reviewer 2: General Comments: This paper addresses an important research topic in evaluating the validity of current selection measures for postgraduate selection purposes -an area that is relatively under-researched. Studies of this kind with relatively large datasets are relatively rare and the authors are to be congratulated in exploring the issues.
We thank the reviewer for these positive comments.
Reviewer 2: As a general note, it would be important to demonstrate what this study adds to the current literature as the topic addressed is very UK-centric (i.e. UKFPO selection) and is unlikely (as it stands) to be of major interest to an international audience, unless this is made more explicit. To this end it would be important in any revisions to clearly state what this study adds to the current research literature. I can see that demonstrating that educational achievements do not add value to the prediction of training outcomes is useful but I'm unsure what this adds to the literature regarding educational performance measures and SJTs? Authors' response: We have further emphasised in our background how this study adds, importantly, to the body of knowledge on the use of SJTs in medical selection. In particular this study is the first to show that SJT performance may predict successful completion of an early stage of postgraduate medical training, and the relative importance of this compared to traditional measures of academic attainment. We also have stressed that this is an issue of increasing international relevance given the recent and rapid worldwide implementation of SJTs into medical selection at various career stages. We consider the findings, especially those that pertain to the potential relative weighting for each selection measure are of international importance.
Reviewer 2: Moreover, the UKFPO selection process is quite unique as all applicants (bar a small few) are awarded a post.
We accept that Foundation selection is an unusual situation in that virtually all candidates are offered a post. However, this scenario also gives rise to an advantage: because almost all foundation applicants are awarded a post the study is far less affected by range restriction-a point made in Cousans et al (2017) where it is stated: "However, the UKFPO's approach to place allocation offers a unique opportunity to assess the predictive validity of the academic and non-academic selection methods, using an almost complete range of applicant scores."
Reviewer 2: The data is substantial although not without significant limitations as for example there are non-UK medical graduates in the sample. The paper is generally well written, and the methods and results sections are clear.
Authors' response: Thank you for these comments. To clarify there were actually no data related to non-UK medical graduates in UKMED at the time of this study. In future issues related to non-UK graduates can be explored as these data have been added recently to UKMED. This is mentioned in our discussion section.
Reviewer 2: The main drawback of this study is that is relies on the ARCP data as the outcome marker. This measure is problematic in this study for various reasons.
We agree that an ARCP 'outcome 6' is a crude measure, however it an outcome that matters to both those managing foundation training and those undertaking the training. We do discuss the challenges and limitations of using this outcome and suggest that it might be possible to obtain a more granular measure in the near future. We suggest data on 'Doctors in Difficulty' and end of placements reports are possible candidates as alternative outcome metrics for future research. Indeed, we have started the process of requesting access and a paper on the matter will be going to the UKMED Advisory Board. In the paper to the UKMED board we may include a summary of colleagues' frustrations with existing performance measures available to researchers looking at prediction of success in foundation. Also, it may be that the UKFPO implement different selection measures in the near future. We would agree that the ARCP process is not fully standardized (one of the authors [PAT] is an ARCP panel member and can testify some standardisation to the process exists, though there is clearly still room for some subjectivity and variation). Across all specialties, since we have collected ARCP (2010 onwards) we believe the variation by deanery is mainly present in the use of outcome 5s. For this reason we used outcome 6 as the criterion and not other ARCP outcomes such as outcome 5s. The issue of criterion reliability would also naturally apply to supervisor ratings, which of course inform the ARCP outcome awarded. We have now rerun the analysis as a cross-classified model with trainees nested in medical schools and foundation schools. We believe that this controls for regional variation. Thank you for noting this, as we think this has improved the model (see also earlier Authors' response).
Reviewer 2: As it stands, although there is some evidence of predictive validity for both the EPM and SJT, the current conclusions are not yet warranted, especially regarding the policy implications of double-weighting the EPM. It would be sensible to say that the weightings might be re-visited but there is clearly insufficient evidence to suggest there should be a double weighting the EPM compared to the SJT. In that respect, the current study is an exploratory evaluation of the UKFPO selection process, and the results are not definitive in establishing (or not) the validity of the selection methods using the ARCP as the outcome measure.
We agree that, due to the limitations of the primary outcome measure (i.e. ARCP-see above) that we cannot say this study is 'definitive'. However, the study was based on two complete UK applicant cohorts and their outcomes and therefore could not be considered 'exploratory'. Nevertheless we feel that our conclusion that the relative weighting should be reconsidered in the light of these results still stands. Moreover, we believe our (highly) qualified statement "…our results would suggest a 2:1 weighting ratio between the EPM decile and the SJT score may be the optimum, if the aim is to rank and advantage candidates most likely to successfully complete the Foundation Programme." still stands.
We would agree that the UKFPO may want to do further work before making any changes, perhaps by modelling the impact of changing the weightings on final geographic allocation, looking specifically at the numbers of applicants whose location would change when their ranks change due to a change in the weightings. This is a matter for the UKFPO; our intention here is to report our findings in a way that colleagues can cite, especially as it is broadly supportive of using both EPM and SJT as measures for selection into the Foundation Programme.
Reviewer 2: It would be useful for the authors to add a paragraph or two to explain this issue more fully and highlight to the reader the broader practical and theoretical problems associated with conducting predictive validity studies in selection. The so-called 'criterion-problem' is well known and as such, the authors need to be more hesitant in drawing firm conclusions from the data presented in this study. They could also make the plea for better quality outcome measures -without which there are serious limitations in the evidence-base to inform policy. Ideally the study should include additional outcome measures in addition the ARCP. Specifically, also including a more sensitive measure based on personal attributes would more accurately evaluate what the SJT/EPM are differentially measuring.
We have added a paragraph to link these notes on other possible outcomes measures to the wider literature on the 'criterion-problem' and to the research evidence relating to personnel selection outside of medicine. As highlighted above, we are also seeking future data relating to potentially more informative outcomes.
Reviewer 2-Specific comments:
In the introduction (page 3, para 2) the authors state 'Patterson et al, 2009…. does not use outcome measures from training such as MRCP…'. However, the authors omit a relevant reference which addresses this very issue -see Patterson, 2017, The predictive validity of a situational judgement test, a clinical problem-solving test and the core medical training selection methods for performance in specialty training, Clinical medicine, 17(1): [13] [14] [15] [16] [17] Similarly, the authors refer to a technical report by WPG (page 3, para 3). However, this data has been further interrogated in a recent publication -see Cousans et al, 2017, Evaluating the complementary roles of an SJT and academic assessment for entry into clinical practice, Advances in Health Science Education.
Authors' response: Thank you these references have been added. In particular we refer, in our discussion, to the use of supervisors' ratings as per Patterson et al (2013) . We have also linked our discussion to the wider literature by noting that meta-analyses outside of medicine show higher predictive validity for measures of cognitive ability than for personality/integrity tests, so our finding that EPM, the more cognitive measure used for foundation selection, is more predictive than the SJT is in keeping with these meta-analyses findings.
